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REMARKS/ARGUMENTS : 

Claims 29-42, 55-62, 64-66, and 68-70 are pending in the application. 
Reexamination and reconsideration of the application, as amended, are respectfully 
requested. 

Claim Rejection Under 35 U.S.C. § 112 : 

Claims 29-42, 55-62, 64-66 and 68-70 are rejected under 35 U.S.C. § 112, first 
paragraph, as containing subject matter which was not described in the 
specification. In particular, the Examiner appears to believe that the claim 
language "without additional fixing steps" has no support in the specification. This 
rejection is respectfully traversed. 

The specification provides a sufficient written description of the term 
"without additional fixing steps" although the terminology used in the claim differs 
from that in the specification. In its recent decision in All Dental Prodx, LLC v. 
Advantage Dental Products. Inc. . 309 F.3d 774 (Fed. Cir., 2002), the Federal Circuit 
observed that "the failure of the specification to specifically mention a limitation 
that later appears in the claims is not a fatal one when one skilled in the art would 
recognize upon reading the specification that the new language reflects what the 
specification shows has been invented." 

The present invention teaches immobilization of biopolymers by direct 
adsorption on a substrate. The specification defines "direct adsorption" as 
"adsorption without any chemical linkers" (page 8, linesl3-21). The specification 
emphasizes that the direct adsorption of the present invention results in 
biopolymers being immobilized on the substrate "in a stable way" (page 8, lines 
13-21). Such stable immobilization does not require any additional treatment such 
as fixing steps. 



\\\LA - 81841/0049 - 182327 vl 



Page 11 of 20 



Serial No. 09/694,701 



PATENT 
1956-045 (81841.0049) 



As stated in the instant specification, conventionally, biopolymers are 
immobilized on substrates by ultraviolet cross-linking, chemical adhesion or 
covalent bonding (page 2, lines 19-21). Prior to the present invention, it was not 
known that biopolymers could be immobilized on substrates in a stable way by 
adsorption without further treatment. For example, Fareed (U.S. Patent No. 
4,970,144), which was cited by the Examiner, discloses a two-step ELISA procedure, 
in which the proteins solutions are first dried in wells of 96-well dish and, then, 
they are fixed in the wells by methanol (column 14, lines 1-2). 

In the present invention, the biopolymers that are adsorbed on the substrate 
by drying remain immobilized on the substrate during assays. Thus, additional 
immobilization (or "fixing") steps are not required. In fact, as evident from 
Examples 1 and 2 of the instant specification, the assay article is washed 
immediately after the drying step is completed to remove loosely bound 
biopolymers and used in the assays (page 16, lines 15-20, and page 17, lines 27-32). 
Thus, in the present invention, adsorption alone results in a stable immobilization 
of biopolymers and there is no need for additional fixing steps. 

Furthermore, the term "fixing" is commonly used by those skilled in the art 
in the context of immobilization of biopolymers on a substrate (see, for example, 
several articles included herewith in Appendixes A-D). Based on the instant 
specification, particularly Examples 1 and 2, those skilled in the art would have 
recognized that the assay articles of the present invention are formed by adsorption 
without additional fixing steps. Those skilled in the art would have also 
understood that the phrase "biopolymer adsorbs and immobilizes on the modified 
surface without additional fixing steps" refers to the stable immobilization of 
biopolymers on the substrate by adsorption, which does not require additional 
treatment, such as fixing of biopolymers. 
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Therefore, based on the instant specification and in view of the common use 
of the term "fixing" in the art of biopolymer analysis, those skilled in the art would 
have understood that applicant, at the time the application was filed, had 
possession of the methods as claimed in claims 29 and 64. 

Claims 29-42, 55-62, 64-66 and 68-70 are rejected under 35 U.S.C. § 112, 
second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. In 
particular, the Examiner rejected the claims because of the phrase "without 
additional fixing steps." This rejection is respectfully traversed. 

As explained above, the phrase "without additional fixing steps" means that 
the adsorption of biomolecules on the substrate is sufficient for their stable 
immobilization without any additional fixing steps. As discussed above, the term 
is clear in view of the specification and the knowledge of those skilled in the art. 
Thus, the rejections under §112, first and second paragraphs, should be withdrawn. 

Claim Rejection Under 35 U.S.C. § 102 : 

Claims 29-34, 36-38, 41-42 and 55-56 are rejected under 35 U.S.C. § 102(b) as 
being anticipated by Varma, U.S. Patent No. 5,622,826 (Varma). This rejection is 
respectfully traversed. 

In the response to the Office Action dated March 17, 2003, applicant argued 
that Varma does not anticipate claim 29 for two reasons. First, Varma does not 
teach a modified surface, which is obtained by introducing a functionality selected 
from a group consisting of an amino group, a carboxyl group, a thiol group, and 
their derivatives. Second, Varma does not teach the immobilization of a 
biopolymer on the modified surface by adsorption. While the Examiner expressed 
her disagreement with the first argument raised by the applicant, she did not state 
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anything with respect to the second argument. However, the lack of a description of 

biopolymers immobilized by an adsorption in Varma, in itself, is sufficient to 

overcome the Examiner's rejection. Indeed, Varma does not teach the 

immobilization of a biopolymer on the modified surface by adsorption as required by 

step (c) of claim 29. Instead, Varma teaches coating substrates with a derivatizing 

agent comprising isocyanate or isothiocyanate (column 18, lines 16-23) and 

covalent binding of nucleic acids with reactive isocyanate or isothiocyanate 

moieties of the modified substrate (column 2, lines 55-56; column 6, lines 61-62; 

column 19, lines 29-36). 

Additionally, applicant disagrees with the Examiner's interpretation of 

Varma with respect to the modification of the substrate's surface. The Examiner 

states on page 3 of the Office Action: 

...Varma teaches that molecules bearing an amino group or 
functionality are immobilized on platinum surface by first reacting 
such surfaces with either an isocyanate or an isothiocyanate to 
produce immobilized reaction moieties on the surface (See column 2, 
lines 51-55). The instant claims are not limited to isocyanate or 
isothiocyanate which reacts on the surface to produce immobilized 
reactive moieties on the surface. Thus, Applicant's arguments filed on 
6/6/2003 ... are not persuasive. 

Applicant disagrees. Varma does not teach the modified surface of the 
present invention. As noted by the Examiner, claim 29 is not "limited to" isocyanate 
or isothiocyanate. Isocyanate or isothiocyanate groups are not recited in the claim. 
To the contrary, the closed transition "consisting of 9 limits the claim to surfaces 
modified with amino group, a carboxyl group, a thiol group, and their derivatives. 
Since isocyanate or isothiocyanate groups do not fall within any of the listed 
categories, they are excluded from the claim language. 

Furthermore, the description of covalent binding of biopolymers on modified 
aminated polypropylene substrate, which has surface-bound isocyanate or 
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isothiocyanate groups (column 18, lines 24-25), does not anticipate claim 29. Step 
(d) of the instant claim 29 requires contacting biopolymer with the modified 
surface whereby the biopolymer adsorbs on the modified surface. The aminated 
polyprolylene substrate of Varma is modified with isocyanate or isothiocyanate 
to produce surface-bound isocyanate or isothiocyanate groups. In Varma, 
biopolymers chemically react with isocyanate or isothiocyanate. As a result, the 
biopolymers are immobilized on the substrate by chemical cross-linking and not 
by adsorption as in the present invention. Thus, Varma does not anticipate the 
modified surface of the present invention. 

As explained in the previous response, Varma doesn't make the present 
invention obvious. It is an unexpected discovery of the present invention that 
substrates with the modified surfaces, such as plasma-aminated polypropylene and 
polysterene substrates, are capable of direct and stable adsorption of biopolymers 
without the need for chemical linkers and covalent binding. Consequently, the 
present invention provides a number of advantages over the conventional methods. 
The advantages include, for example, a simplification of the production of 
polypeptide arrays and a decrease in their manufacturing costs (page 5, lines 25- 
30). 

Varma teaches a two-step immobilization of nucleic acids on aminated 
polypropylene substrates. The first step includes the further modification of 
aminated polypropylene by reaction with isocyanate or an isothiocyanate to 
obtain an activated surface. The second step is a covalent binding of a nucleic 
acid derivatized. to contain an amino group with the reactive groups on the activated 
surface (column 3, lines 23-34; column 18, lines 7-25). These teachings of Varma 
demonstrate that, prior to the present invention, those skilled in the art did not 
expect that biopolymers could be immobilized directly on aminated polypropylene 
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substrates by adsorption and without the need for reactive groups such as 
isocyanates or isothiocyanates. 

Thus, based on the teachings of Varma and without the hindsight of the 
present invention, those skilled in the art would not have realized that substrates 
with a modified surface having a functionality selected from a group consisting of an 
amino group, a carboxyl group, a thiol group, and their derivatives, can be used 
without further derivatization for the immobilization of biopolymers. Therefore, 
Varma does not anticipate or make present claim 29 obvious. Claims 30-34, 36-38, 
41-42, and 55-56 depend from claim 29, directly or indirectly, and are patentable 
over Varma for at least the same reasons as claim 29. 

Claims 64-66 and 68 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Fareed et al., U.S. Patent No. 4,970,144 (Fareed). This rejection is 
respectfully traversed. 

In the response to the Office Action dated March 17, 2003, applicant argued 
that Fareed does not anticipate claim 29 for two reasons. First, Fareed does not 
teach a modified surface, which is obtained by introducing a functionality selected 
from a group consisting of an amino group, a carboxyl group, a thiol group, and 
their derivatives. Second, Fareed does not teach immobilization by adsorption 
without additional fixing steps. 

The Examiner appears to believe that "[although Fareed et al. do not 
explicitly teach the functionality selected from a group consisting of an amino 
group, a carboxyl group, a thiol group, and their derivatives for immobilizing a 
probe or target polypeptide, the amide or ester linkage used by Fareed et al. 
produces an amino group or carboxyl group used in immobilization of biopolymer." 
Applicant disagrees. Although Fareed describes "covalent bonding via an amide 
or ester linkage," he has no teaching whatsoever of modification of a substrate 
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surface with amino or carboxyl group to facilitate adsorption as the Examiner 
alleges (column 10, lines 24-29). 

With respect to the applicant's argument that Fareed does not teach the 
language "without additional fixing steps," the Examiner appears to believe that the 
phrase "without additional fixing steps" is not defined in the specification. 
Accordingly, the Examiner interpreted this limitation as "any steps to immobilize 
biopolymer on the modified surface." Applicant disagrees. 

As discussed in detail above, the limitation "without additional fixing steps" 
is supported by the specification as read in view of the knowledge of those skilled in 
the art. The limitation refers to the stable immobilization of biopolymers on the 
substrate by direct adsorption without chemical crosslinking, which does not 
require additional treatment, such as fixing of biopolymers. Fareed does not 
anticipate instant claim 64 because he does not teach "contacting either the probe or 
target polypeptide with the modified surface of the substrate and drying the 
substrate whereby either the probe or target polypeptide directly adsorbs and 
immobilizes on the modified surface without additional fixing steps." 

Instead, as discussed in the previous response, Fareed teaches "typical 
ELISA assay" conducted with conventional microtiter dishes (column 11, lines 34- 
43). Such conventional microtiter plates do not have modified surfaces as defined in 
the present invention. Furthermore, in a "typical ELISA assay," a protein is not 
immobilized by drying as in the present invention, but rather chemically fixed onto 
the dish (see step 3 of the ELISA procedure in columns 13-14 of Fareed). 

Fareed does not suggest immobilization of polypeptides by drying. At most, 
Fareed teaches a conventional ELISA assay with a two-step immobilization of 
protein. The first step involves an overnight drying of 50 jil of the protein solution 
in the wells of a conventional microplate and the second step involves the 
immobilization of protein by "filling the wells with absolute methanol to fix the 
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protein onto the dish" (column 14, lines 1-2). Based on such teaching, those skilled 
in the art would have not been motivated to modify the material of standard 
microplates to arrive at substrates with the modified surfaces of the present 
invention, much less to omit the protein-fixing step of the standard ELISA protocol 
without the hindsight of the present invention. 

Therefore, Fareed does not teach or suggest the immobilization of 
polypeptides by drying on modified substrates and, thus, does not anticipate or 
make present claim 64 obvious. Claims 65-66 and 68 depend from claim 64, directly 
or indirectly, and are patentable over Fareed for at least the same reasons as claim 
64. 

Claim Rejection Under 35 U.S.C. § 103 : 

Claims 39-40 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Varma in view of U.S. Patent No. 6,197,501 (Cremer). This rejection is 
respectfully traversed. 

As discussed above, claim 29 is patentable over Varma. Cremer does not 
remedy the defects of Varma and is not relied upon by the Examiner for such. The 
Examiner cites Cremer for the teaching of fluorescence labeling and using a CCD 
camera. Cremer does not teach or suggest adsorption of a biopolymer on a modified 
surface, which is obtained by introducing a functionality selected from a group 
consisting of an amino group, a carboxyl group, a thiol group, and their derivatives. 
Therefore, claim 29 is patentable over Varma in view of Cremer. Claims 39-40 
depend from claim 29 and are patentable over the cited references for at least the 
same reasons as claim 29. 

Claim 35 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Varma in view of U.S. Patent No. 6,013,789 (Rampal). This rejection is respectfully 
traversed. 
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As discussed above, claim 29 is patentable over Varma. Rampal does not 
remedy the defects of Varma and is not relied upon by the Examiner for such. The 
Examiner cites Rampal for the teaching of ELF. Therefore, claim 29 is patentable 
over Varma in view of Rampal. Claim 35 depends from claim 29 and is patentable 
over the cited references for at least the same reasons as claim 29. 

Claims 57-62 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Varma and claims 68-70 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Fareed. This rejection is respectfully traversed. 

As discussed above, independent claim 29 is patentable over Varma and 
independent claim 64 is patentable over Fareed. Claims 57-62 depend from claim 
29 and are patentable over Varma for at least the same reasons as claim 29. Claims 
68-70 depend from claim 64 and are patentable over Fareed for at least the same 
reasons as claim 64. 

In view of the foregoing, it is respectfully submitted that the application is in 
condition for allowance. Reexamination and reconsideration of the application, as 
amended, are requested. 

If for any reason the Examiner finds the application other than in condition 
for allowance, the Examiner is requested to call the undersigned attorney at the Los 
Angeles, California telephone number (213) 337-6700 to discuss the steps necessary 
for placing the application in condition for allowance. 
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If there are any fees due in connection with the filing of this response, please 
charge the fees to our Deposit Account No. 50-1314. 



Biltmore Towers 

500 South Grand Avenue, Suite 1900 
Los Angeles, California 90071 
Telephone: 213-337-6700 
Facsimile: 213-337-6701 



Respectfully submitted, 
HOGAN & HARTSON L.L.P. 



Dated: November 7, 2003 




Barry ©human 
Registration No. 50,220 
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USES OF THE CL-1000 UV CROSSLINKER 
IN THE LABORATORY 



The CL-1000 UV Crosslinker is a multi-purpose 
ultraviolet exposure instrument for use in the labo- 
ratory. Utilizing a 254nm shortwave ultraviolet 
(UV) radiation, the Crosslinker has the ability to 
perform a wide variety of applications. 



CL-1000 CROSSLINKER 




INTRODUCTION 

Ultraviolet radiation is a fast, easy, and effective 
method to fix nucleic acids to nitrocellulose, nylon, 
and nylon-reinforced membranes after Northern, 
Southern, slot or dot blotting. Ultraviolet radiation 
catalyzes the covalent attachment of nucleic acids 
to these membranes by activating interactions 
between thymines or uracils with the amine groups 
on the membrane matrix [1]. The result is higher 
resolution and sensitivity of subsequent hybridiza- 
tion analysis. The entire fixing process performed 
on the Crosslinker is around two to ten minutes, 
compared to the two hour period required for fixing 
by the baking method. 

The Crosslinker is not limited to just fixing nucleic 
acid. The versatile wavelength is effective in 
many applications, compatible with most mo- 
lecular biology experiments. CL-1000 UV 
Crosslinker can be used to nick ethidium bromide 
stained DNA in agarose gels, a step in alternating 
contour-clamped homogeneous electric field gel 
electrophoresis (CHEF) [2]. CHEF is a type of 
pulsed field gel electrophoresis, when used with 



the CL-1000 UV Crosslinker, can resolve DNA 
fragments greater than five megabases with clarity 
and ease. 

UV irradiation of DNA provides an easy way to 
control the extent of restriction endonuclease di- 
gestion due to the fact that UV radiation dimerizes 
neighboring thymidines (TT, TTT, etc.). The re- 
striction enzymes can not recognize and cleave 
the DNA if the thymidines within their restriction 
sites were dimerized [3]. The Crosslinker allows a 
greater control over partial digestions. 

The Crosslinker offers a simple method to test for 
recA mutations. RecA+ strains repair UV-induced 
damages and grow normally whereas mutations in 
recA prevent the cells to grow because of inability 
to repair damages [4]. By irradiating a strain with 
an unknown genotype, a mutation can be easily 
detect due to the properties mentioned above. 

Ultraviolet radiation is often used in sterilization. 
The Crosslinker is effective in killing bacteria cul- 
tures, viruses, bacteriophages, and small organ- 
isms on surfaces [5]. It is an efficient alternative 
to the traditional heat germicide. 

UV radiation can solve the problem of PCR 
(polymerase chain reaction) contamination. UV 
irradiated fragments form pyrimidine dimers which 
function as termination sites [6]. The formation of 
these termination sites eliminates most contami- 
nation caused by the reagents from the previous 
amplified material. 

MATERIALS AND METHODS 

A. FIXING NUCLEIC ACIDS ON TO j 
MEMBRANES :£ 

Run agarose gel electrophoresis [7]. Transfer 
nucleic acids on to the membrane by capillary or 
other transfer methods [8]. Lay the membrane, 
nucleic acid side up, on a piece of tin foil. Do not 
cover. Turn the Crosslinker on. Press one of the 



auto settings: UV energy exposure or time. Re- 
move the membrane when the Crosslinker beeps 
five times. Continue with hybridization [9, 10]. 

B. NICKING ETHIDIUM BROMIDE 
STAINED DNA IN AGAROSE GELS 

Prepare DNA samples. Run CHEF gel electro- 
phoresis using a hexagonal array of electrodes. 
After electrophoresis, the gel is stained with 
ethidium bromide (0.5 |ig/ml) and irradiated by the 
Crosslinker for about one minute [2]. The gel is 
then subjected to hybridization [10]. 

C. GENE MAPPING FOR CREATING 
CLEAVAGE-INHIBITING THYMINE DIMERS 

Prepare DNA samples. Add 0.1-1 \ig of DNA and 
20 of restriction buffer. The restriction buffer 
must contain MgCI2. In the experiment conducted 
by Whittaker it was added into the mixture when 
the appropriate oligo was end-labeled. This mix- 
ture is irradiated for up to 60 minutes [3]. Then 
the mixture can be analyzed by agarose gel elec- 
trophoresis [7]. Longer irradiation time equals less 
cleavage by the restriction enzymes. 

D. TESTING recA FUNCTION 

Streak the strain being tested along with recA+ 
strain on a petri dish. Us a piece of cardboard to 
cover about three quarters of each streak, expose 
the remaining portion to the Crosslinker for about 
ten seconds. Move the cardboard so half of the 
dish is covered. Expose the dish to the 
Crosslinker for ten seconds. Then move the 
cardboard so three forth of the petri dish is ex- 
posed, place it in the Crosslinker for ten seconds. 
Incubate the dish at 37°C overnight [4]. The recA- 
strain should be shriveled and shorter than the 
wild type strain (fig. 1). 



fig.1 



Incubate Ovtrritigm M 37°C 



K6G2 




bacterial growth 



E. ULTRAVIOLET STERILIZATION 

Place the surfaces to be sterilized in to the 
Crosslinker for a set amount of time. Consult the 
Bacteria Destruction Chart on the UVP Internet 
home page for suggested time. Note: the 
Crosslinker cannot sterilize liquid nor solids. 

F. ELIMINATION OF PCR CONTAMINATION 

Irradiate the target DNA with the Crosslinker, five 
minutes is sufficient. For best results, the photoin- 
duced defects should be in the sequence region 
bounded by the 3* ends of the PCR primers [11]. 
Add the PCR reaction components. Perform am- 
plification as practiced [12]. 
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